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Yes I am aware there are grammatical and tense errors in this passage, I just wanted to get this info out ASAP. Proofreading will be done in a later version of this passage.

PREFACE:
For those who don't know, a calotype is an early photography process invented and patented by Mr. Fox Talbot in the early 1840s, recognized for being the first photography method to introduce the positive-negative relationship, allowing for multiple duplicate positive images to be made from one negative, compared to the daguerreotype. I had been looking online for a recipe on how to make my own calotype, but I couldn't find anything past "he used silver iodide (silver nitrate + potassium iodide), writing paper, acetic acid, and gallic acid". All I got were the ingredients, but not measurements or chemical strengths. I couldn't even find the original calotype patent papers online. Despite being an important piece in photography's history, I couldn't find much info on how to make one (other than that there supposedly exists a calotype recipe in a photography college textbook). But after relentless searching and experimentation, I finally cracked the secret on how to make a calotype, and I'm making my recipe public! It might not be the original 1841 recipe, but it's pretty close. Acetic acid was substituted with strong vinegar, and gallic acid was substituted with green/black tea in this recipe.

Ingredients:
- Distilled Water
- Silver Nitrate (at least 5g will do)
- 75% Vinegar (40% could also work, but adjust measurements if you're getting undesired results)
- Potassium Iodide
- Potassium Bromide (Optional)
- Green and/or Black Tea
- Sodium Thiosulfate (or a weak solution of ammonium thiosulfate)
- Beeswax (Optional)

Equipment:
- Gloves, Eye protection
- 3 liquid containers with a cap/lid, with no metal parts in contact with whatever gets put in there
- A bowl or dish for holding liquids, big enough to hold the paper you will be using, ideally 3 to 5
- Tweezers or Tongs
- Measuring cup
- Measuring spoons
- Coffee filters
- Funnel
- A red light source (such as a darkroom light, or a flashlight with a red filter, the light CANNOT be any regular colored bulb)
- Something to heat up water (hot plate, jar warmer, kettle, etc.)
- Foam brushes
- Paper that can handle getting soaked (ideally paper that's 60lbs or above)
- An analog camera (preferably a plate or large format camera) capable of long exposures (as indicated by "T" [time] and/or "B" [bulb])

SAFETY NOTICE:

Please wear gloves and eye protection when mixing and handling chemistry. Silver nitrate can cause burns and skin discoloration, and even blindness if it gets in your eyes. You are also advised to make this in a well ventilated room or space, as the 75% vinegar will release strong fumes. Vinegar of this strength is considered a poison (for reference, 10% is used as weed killer), and can cause burning sensations if inhaled or comes into skin contact for instance. Please consult a Material Safety Data Sheet (MSDS) for more info. I AM NOT RESPONSIBLE FOR ANY DAMAGES OR INJURY, FOLLOW AT YOUR OWN RISK!

PREPARING THE SOLUTIONS:

Note: For both solutions, especially the silver nitrate solution, you will need some sort of liquid container (glass bottle, glass jar, plastic bottle, etc.) that does not have ANY metal parts in contact with the liquid inside. It's due to the fact that silver nitrate is an oxidizer, and will rust out a metal mason jar lid for example. The iodizing solution can also corrode metal over time due to the strong vinegar solution. So whatever you're storing your fluids in, please make sure the container is made out of plastic or glass, and the same applies to the cap or lid.

And before anyone asks, the purpose of the vinegar (acetic acid) is to act as a retainer. Without the acetic acid, the calotype paper would turn completely black (if not mostly darkened up) as soon as the developer (gallic acid) was applied, regardless if it was exposed or not. The vinegar prevents that, and allows a proper negative to form upon development.

To get started, let's make an iodizing solution.  We'll start with 300ml of distilled water, and then add 50ml of the 75% vinegar. One issue with this type of vinegar, at least the one I'm using, is that there tends to be an oily residue on the surface, that if left, could cause spots on the paper that will result in unexposed white spots on the final developed image. If your vinegar has this oily surface, get another liquid container like a jar, and place a funnel on top. In the funnel, add two layers of coffee filters and pour the liquid to filter the oily residue off the surface. Repeat for the best results. Once that's done, add 1/8 teaspoon of potassium iodide, and stir the mixture. Optionally to increase the light sensitivity of the calotype, you could add a pinch or another 1/8 teaspoon of potassium bromide. This will drastically reduce the exposure times from 4 minutes to 45 seconds (in my experience) for example.

To prepare our silver nitrate solution, measure 25-50ml of vinegar solution, and tap that at 200ml with distilled water. As previously mentioned, filter the liquid with new filters. Then take 1/2 teaspoon of silver nitrate, and mix it into the liquid. Once done, you should now have a silver nitrate solution ready to use. The best part is that the silver nitrate solution is also compatible in the production of salt/albumen prints.

To make our fixer, place 1/2 teaspoon of sodium thiosulfate in 350ml of distilled water. Using a weakened version of an ammonium thiosulfate based fixer (such as Ilford's Rapid Fixer) will also work, but make sure the solution has been weakened prior to use, as ammonium thiosulfate will erase the image if the solution is too strong.

PREPARING THE PAPER AND DEVELOPER:

Cut the paper to the size that your camera will accept (i.e. if you use a 4x5 camera, trim the paper to 3.8 x 4.8). Then fill your dish or container with the iodizing solution. Now place your sheet of paper into the solution, you may place up to 4 papers in one dish at a time. You may see bubbles coming out of the paper, this is normal. Use your tongs or tweezers to press the paper down if they start floating up to the surface. Soak the paper for 5 to 7 minutes, flipping halfway through for an even soak (if you're soaking multiple sheets, be sure to separate the sheets after flipping them). Once the paper has been soaked thoroughly, remove the paper (one by one if you soaked multiple sheets) from the bath, and place them somewhere to dry, such as on a paper towel on a piece of cardboard. If you're impatient, you can also blow dry the paper with a hair dryer, though it's not advised. Once dried, the iodized paper will be able to last for ages in storage; it's only once that you add the silver nitrate, that the expiration timer starts.

Once you're ready to take a photograph, we'll need to prepare our developing solution for the calotype. This solution is also what helps amp up the light sensitivity of the calotype. In a jar or cup (can't be plastic), place 3 black or green tea bags (I personally use two green tea bags and one black tea bag), then either pour in approx. 25ml of hot water (from a kettle or a stove for example) or pour approx. 25ml of distilled water, and place the container on a hot plate or a jar warmer for a few minutes until the liquid is heated up. The end goal is to create a very strong and hot/warm tea solution. The reason why we need to use green/black tea specifically is because those two teas contain a chemical known as gallic acid, which was originally used as the developer for Talbot's calotype. There is enough gallic acid in the tea solution (given we placed 3 tea bags in a minimal amount of water) to act as a developer for our calotype, and by heating up our "tea developer", that will increase the strength of the developer compared to using a cold solution. Be advised that the tea developer is very weak, and is only good for use on one (or two if you're lucky) calotype, so I  recommend you buy a big pack of tea (you can get a 100pk of green tea from a dollar store, which is what I use) if you plan on making several calotypes.

In a dark room, under red or very dim light, place your paper on a clean non-metal surface (such as another paper towel on a cardboard, or a clean plastic dish). Take your two foam brushes, run it under some water and squeeze it all out to soften up the brushes, as they could shred up the paper if too hard. Grab your silver nitrate solution, and using a foam brush, brush a liberal amount onto the surface of the paper, coating the entire surface (if brushing isn't giving you good image results, try blotting with the foam brush instead). If your tea developer is on a heat source, remove the container from the heat source (also power off your heat source as you'll be heading outside for the next step). Wait at least 30 seconds after applying the silver nitrate on the paper to allow the silver nitrate to react with the iodized paper to form silver iodide (and silver bromide if you opted to add potassium bromide to the iodizing solution) on the paper's surface. After some time has elapsed, take your second foam brush (do not mix the brushes) and brush the developer solution onto the paper. This is what really activates the paper to become light sensitive. If your paper darkens up upon application of the developer solution, that is a sign that you might have not added enough vinegar to either one of the two solutions. If your paper remains white, place your sensitized paper into your camera or your film/plate holder.
Once that is done, you can turn on the lights as your paper should be protected from the light.

TAKING THE PICTURE:

Now you are ready to take a picture! Please note that calotypes work best when wet. Set up your picture and set the focus. As for exposure times, that is dependent on various factors, such as type of camera, your aperture settings, if your paper uses silver bromide, and the like. 
Let me try to guide you to how I expose my papers:
I set my camera to the "T" (time) mode, which means the shutter remains open until I press the shutter again. If your camera only has a "B" (bulb) setting, you may need to tape down the shutter to perform a long exposure.
My plate camera's lowest aperture setting is F8, so on a bright sunny day outdoors, I typically only have to expose the image for 45 seconds (silver iodide + silver bromide) or 5 minutes (silver iodide) to get a good exposure. If I set my aperture to F16, I double the exposure time to 90 seconds (silver iodide + silver bromide). That should give you a good baseline for exposure times, the rest is experimentation. Just remember it's better to overexposure than it is to underexpose. I have not been able to successfully photograph a calotype indoors, regardless of exposure times or aperture width.

After you've taken your photograph, it is now time to develop it. Return to your dark room, and under a dim or red light, take the paper out of the camera or plate/film holder. You might see a faint negative of your image on the surface of your paper. Take your paper and place it in a clean plastic tray, and pour your tea developer onto the paper. Squeeze out any tea from your foam brush into the tray if there's some developer still absorbed. Rock the tray for the first minute and let it rest for 30 seconds. You can add a few drops of the silver nitrate solution into the developer if you want a little more OOMPH in the developing process. Keep alternating between rocking the tray and letting it sit, occasionally checking the density of the negative by holding it up to the red light; you don't want the negative to be too faint when held to the light. Once you’ve determined the development process is complete, rinse the paper 3 or 4 times to clean off the developer. As for the developer, you can dump that down the drain, but if you added silver nitrate to your tea developer, it's best that you put the liquid in a separate collection container, again with no metal parts in contact with the fluid inside, for safe disposal later.

With the room still dark/under red light, pour your fixer into a separate tray, and place your paper in that tray. Rock the tray for the first minute, and let it sit afterwards. Let your paper sit in the fixer for 5 to 7 minutes (depending on the strength of the fixer), continuously alternating between rocking the tray and letting it sit every minute to ensure that all the unexposed silver is washed away. After that, you should be okay to turn on the light.

Now we'll want to give our paper a final rinse to remove any chemicals the paper had absorbed. Rinse the paper under a running faucet of warm water 3 to 4 times, and place your paper in a clean tray. Fill the try with cold water, and let the negative rest for 7 minutes in the water bath. After the paper is done soaking, give the paper one final rinse, and hang the calotype to dry.

Now that we've finished making our calotype, you can scan your calotype on a flatbed scanner to digitize it. I recommend you scan at 1200dpi as a .PNG format image for the best image quality. Please note that calotype images are mirrored due to how cameras work. You can also apply beeswax onto the calotype to increase its transparency (for making a salt print from the negative) and to add contrast to the negative.

TROUBLESHOOTING

- "My paper keeps darkening up when I brush on the tea developer, even when it's not exposed!"
A: You might have not used enough acetic acid, or used a weaker strength than what is mentioned here. Please note that the vinegar you can get at a grocery store is only 5% vinegar; you'll need at least 40% or 75% to properly do this experiment. If you're using 40% vinegar, you may need to add more vinegar to the solution than what is listed here, making sure the solution still caps off to 350ml (iodizing solution) or 200ml (silver nitrate solution).

- "Nothing appears on my paper upon development"
A: There could be various causes for this, such as possibly using too much vinegar, not exposing the paper long enough, shooting the image in low-light environments, or maybe your tea developer is too cold/old for use. Try troubleshooting those variables and see if that fixes your issue.
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